Reducing transmitter release from nerve terminals influences motoneuron survival in developing rats.
Motoneurons in neonatal rats die following injury to the peripheral nerve. However, this vulnerability to nerve injury declines rapidly so that nerve injury at five days of age results in little if any motoneuron death. We have proposed that the role of the target during this critical period of development is to up-regulate the release of transmitter from developing motor nerve terminals. Here we show that reducing the release of acetylcholine from nerve terminals in neonatal rats can affect motoneuron maturation and survival. The soleus muscle in neonatal rats was treated with either magnesium or hemicholinium, and the number of motoneurons that survived was established 10 weeks later by retrograde labelling. Following treatment with magnesium, only 58.1% (+/-10.4 S.E.M., n=5) of the motoneurons in the soleus motor pool survived, although hemicholinium had no effect on motoneuron survival. However, those motoneurons that survived following treatment with either magnesium or hemicholinium did not develop normally since they remained susceptible to axotomy-induced cell death for longer than normal. In adult animals in which the sciatic nerve was crushed at five days of age following prior treatment with either magnesium or hemicholinium, only 27.6% (+/-6.2 S.E.M., n=5) and 44% (+/-6.1 S.E.M., n=4) of motoneurons in the sciatic motor pool survived, respectively, although no motoneurons died following injury alone or when injury was preceded by treatment with control implants containing NaCl. These results indicate that the release of acetylcholine from motor nerve terminals plays an important role in the development and survival of motoneurons.